Trophic transfer and passive uptake of a polychlorinated biphenyl in experimental marine microbial communities.
To study the uptake mechanisms of 2,2',4,4',6,6'-hexachlorobiphenyl (HxCB 153) in microplankton with different feeding strategies, two laboratory communities were used. Trophic transfer of HxCB 153 was tested in a heterotrophic microbial food web consisting of bacteria, flagellates, and ciliates. Passive uptake was tested in a community consisting of algae and bacteria. The experiments were conducted over 6 d, and samples were retrieved daily. In the heterotrophic food web, a significant increase of the HxCB 153 concentration was observed in the top predator level (ciliates, p < 0.05), where the concentration doubled during the 3 d of the experiment. A concomitant decrease was observed in the ciliate prey (flagellates), indicating that HxCB 153 was redistributed due to trophic transfer. On average, 33% of the HxCB 153 was sorbed to ciliates over the course of the experiment. In the experiment with algae and bacteria, the HxCB 153 concentrations were relatively stable over time. The largest fraction partitioned into bacteria (57%), whereas only 4% of the HxCB 153 sorbed to the algae. The uptake was 8-fold higher in ciliates than in algae, although the algal biomass was 10-fold higher. The results imply that trophic transfer may be a significant transport route of more hydrophobic organic contaminants (HOCs) in plankton communities. In transfer models, this pathway may be taken into consideration so that the transport rate of HOCs to higher trophic levels is not underestimated.